Familiarity leads to preference (e.g., the mere exposure effect), yet it remains unknown whether it is objective familiarity, that is, repetitive exposure, or subjective familiarity that contributes to preference. In addition, it is unexplored whether and how different emotions influence familiarity-related preference. The authors investigated whether happy or sad faces are preferred or perceived as more familiar and whether this subjective familiarity judgment correlates with preference for different emotional faces. An emotional face-happy or sad-was paired with a neutral face, and participants rated the relative preference and familiarity of each of the paired faces. For preference judgment, happy faces were preferred and sad faces were less preferred, compared with neutral faces. For familiarity judgment, happy faces did not show any bias, but sad faces were perceived as less familiar than neutral faces. Item-by-item correlational analyses show preference for sad faces-but not happy faces-positively correlate with familiarity. These results suggest a direct link between positive emotion and preference, and argue at least partly against a common cause for familiarity and preference. Instead, facial expression of different emotional valence modulates the link between familiarity and preference.
"Familiarity breeds fondness," yet it remains unclear how it happens. Related studies have shown that repeatedly presented objects increase preference for them relative to novel objects, suggesting that familiarity leads to preference (Bornstein, 1989; Bornstein & D'Agostino, 1992; Zajonc, 1968; Zajonc, Shaver, Tavris, & van Kreveld, 1972) . However, it is unclear whether subjective feelings of familiarity are always experienced on exposure to repeated objects. It is most important that there is the unsolved issue whether preference for repeatedly presented objects results from repetitive exposure, subjective feelings of familiarity, or both.
In this study, we distinguish explicit subjective feeling of familiarity from implicit familiarity, defined objectively as repetitive exposure, to investigate whether this subjective feeling of familiarity, but not repetitive exposure itself, can contribute to-or at least concur with-preference. Previous studies have uncovered a positive correlation between subjective familiarity and preference rating in geometric shapes (Bonanno & Stillings, 1986) , surnames (Colman, Sluckin, & Hargreaves, 1981) , dogs, watches, birds, fishes, automobiles (Halberstadt & Rhodes, 2000 , 2003 , and music (North & Hargreaves, 1995; Schubert, 2007 ); yet to our knowledge, faces have never been used as stimuli. Faces convey rich and important emotional information that may be fundamental to preference and social interaction. Following our previous studies that showed that repeatedly presented faces are preferred to novel faces (Liao, Yeh, & Shimojo, 2011; Park, Shimojo, & Shimojo, 2010) , we further examine here whether a subjective feeling of familiarity can also contribute to preference for a face.
In addition, we examine whether the link between subjective familiarity and preference, if existing, remains the same across different emotions-happy or sad-and further investigate whether and how preference is interactively affected by familiarity and emotion. In other words, we examine whether and how preference can be affected by emotions directly or whether such emotion-related preference is contingent on familiarity. If there is a direct link between preference and emotion, independent of familiarity, preference for emotional faces should be elicited by the faces' emotional characteristics, irrespective of their familiarity. By contrast, if preference and familiarity always concur regardless of emotions, whether happy or sad faces are preferred should depend solely on whether the faces are subjectively perceived as more familiar. Thus, a positive correlation between preference and familiarity in both happy and sad faces is expected. There is a third possibility that the link between preference and familiarity is modulated by different emotional types, such that the link between preference and familiarity can be found only in particular type of emotional expression.
To test this, we manipulated faces with different emotional types (happy or sad) and measured whether happy or sad faces are preferred or perceived as more familiar compared with neutral faces. In addition, we examined whether a positive correlation between the rating on preference and perceived familiarity can be found in different emotional faces. All the faces were presented once and with the same identity, to control that the feeling of familiarity was based on emotion, but not identity.
Method Participants
Forty undergraduates (aged from 18 to 22 years old) at National Taiwan University participated in this experiment for course credit. All participants received a consent form and oral instructions regarding the task before the experiment. All were naïve about the research purpose.
Stimuli
Face images were generated by FaceGen Software (Singular Inversions). Three types of facial expressions were used: happy, sad, and neutral. The neutral faces were randomly generated by the FaceGen database. The emotional faces (happy and sad) were created by image processing on the neutral faces. To create happy faces, the corners of the mouth (without revealing teeth) were lifted up to mimic a smile. To create sad faces, the brows were bent downward to mimic a frown.
There were 160 facial identities generated, controlled by gender (male or female), race (Asian or European), and age (old or young). Each identity had three types of facial expressions; thus, there were 480 face images. Samples are illustrated in Figure 1A .
Design
There were two within-subject factors: task (preference or familiarity) and emotional face (happy or sad). The two types of tasks were conducted in separate blocks, with the order counterbalanced across participants. The two types of emotional faces were presented in different trials, with each trial consisting of one neutral face and one happy or sad face. There was one betweensubjects factor: emotion presentation order. Participants were randomly divided into two groups. For half of the participants (Group A), faces of different emotions (happy or sad) were presented in separated subblocks with randomly assigned order. For the other half (Group B), faces of different emotions were mixed together within the same block. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
To avoid memory effect on the preference or familiarity judgment, all facial identities were viewed only once by each participant. All 160 facial identities were randomly assigned into four conditions, with the combination of the two factors: facial expressions and tasks.
Procedure
Stimuli were presented on a ViewSonic 22-in. CRT monitor (Professional Series P225f) with the resolution of 1280 ϫ 1024 pixels, controlled by an IBM personal computer. Each trial consisted of an emotional face (happy or sad) and a neutral face of the same identity. The paired faces (14.4°width ϫ 13.5°height) were presented side by side on the screen. The emotional face was randomly presented at the left or right position with equal probability. A response bar (36.6°ϫ 1.7°) was shown below the paired face. A number (1.8°ϫ 1.6°) was shown in the middle of the response bar, indicating the rating score.
Participants sat in front of the monitor at about 60 cm viewing distance. They were asked to view the paired faces and then judge the relative preference or familiarity on the paired faces with the scale from 1 to 3 with unlimited viewing time. In the preference task, the instruction was, "Which face do you prefer?" In the familiarity task, the instruction was, "Which face do you feel is more familiar, -like a déjà vu experience?" Note that both faces had the same identity, and this instruction helped the participants to follow just their intuition when conducting the task. To verify that the emotional expression of each face image would be correctly perceived, 20 participants (Group B) 1 were asked to rate the relative emotional valence judgment on the paired faces. The instruction was, "Which face do you feel is happier?" for happy face trials and "Which face do you feel is sadder?" for sad face trials. This manipulation check was conducted after the main experiment to avoid the influence of emotional valence judgment on the preference or familiarity tasks.
Participants were instructed to move the mouse to control the response bar to indicate their responses. As they moved the mouse toward the left or right, the rating score would automatically change to 1, 2, or 3. If they considered the paired faces as having no relative difference on preference, familiarity, or emotional valence, they would move the mouse to the central location to score the rating as 0. Stimuli display and a sample judgment trial are shown in Figure 1B .
Results

Preference and Familiarity for Emotional Faces
We encoded the rating scores as positive values when the emotional faces were preferred or perceived as more familiar than the neutral faces and negative values when the emotional faces were less preferred or less familiar. An analysis of variance (ANOVA) with facial expression and task as within-subject factors and emotion presentation order as between-subjects factor revealed the main effects of facial expression, F(1, 38) ϭ 6.34, p Ͻ .02, p 2 ϭ .14, and task 
Correlation Between Preference and Familiarity in Emotional Faces
The result that sad faces were perceived as less preferred-as well as less familiar-than neutral faces suggests that subjective familiarity affects preference or preference affects subjective familiarity for sad faces, but there is no such relationship for happy faces. Note that although the average data showed the same negative tendency in preference and familiarity for sad faces, the average results may come from different groups of sad faces, rated by different participants when judging preference and familiarity. It also remains unclear whether preference and familiarity correlate for happy faces. To address this issue, we conducted an item-by-item correlation analysis between preference and familiarity, based on each emotional face.
We transformed the relative rating scores (3 to 3) to absolute rating scores for emotional faces (1 to 7). Larger numbers indicated more preferred or familiar. For each task type, we trans-1 There were two reasons to adopt this procedure for verifying the stimuli. First, having the same participant group for the main experiment and the verification procedure would guarantee that the effects (preference and familiarity for emotional faces) were derived from people who perceived the manipulated emotional expressions correctly. Second, having only half of the participants for the verification procedure allowed us to compare the results of the main experiment between the two groups of participants to examine whether the verification procedure had any impact on the main experiments. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
formed all the scores to rank-ordered percentile (0 to 1). The percentile scores represent the degree of preference or familiarity for a particular face image. Finally, we averaged the percentile scores for all emotional faces (160 happy and sad faces) and conducted the Spearman's rank correlation coefficient between preference and familiarity percentile ranking. Results are shown in Figure 3 . No correlation between preference and familiarity was found for happy faces ( ϭ 0.05, p Ͼ .5), but a positive correlation was found for sad faces ( ϭ 0.22, p Ͻ .01).
Emotional Strength and Its Correlation With Preference-Familiarity in Different Types of Emotional Faces
To examine whether the emotional faces used in this study were correctly perceived by their emotional expression, a relative emotional valence judgment was conducted on the emotional faces compared with the neutral faces (after the main experiment for Group B participants). Results are shown in Figure 4A . As expected, happy faces were rated as happier, t(19) ϭ 16.57, p Ͻ .001, Cohen's d ϭ 3.71, and sad faces as sadder, t(19) ϭ 12.11, p Ͻ .001, Cohen's d ϭ 2.71, compared with the neutral faces. This relative emotional-valence rating was regarded as the strength of the emotional expression manipulated because both happy and sad faces were compared with the same neutral faces. In general, happy faces showed stronger emotional strength than sad faces, t(19) ϭ 4.64, p Ͻ .0001, Cohen's d ϭ 1.20.
To examine whether emotional expression correlates with preference, familiarity, or both, we conducted the item-by-item correlational analysis between emotional strength and preferencefamiliarity on each emotional type (happy or sad). This analysis, on one hand, examined whether preference for happy faces is directly linked to perceiving happy expressions. On the other hand, it is examined whether the sad faces being less preferred and less familiar is due to less experience with sad faces, in general. In fact, Somerville and Whalen (2006) showed that happy and neutral expressions are most commonly experienced in everyday life, whereas sad faces are less experienced. Could it be that when a sad face looks extremely sad, it is not only less preferred but also appears less familiar because we are less experienced with extremely sad expressions? If this is the case, the emotional valence judgment on sad faces is expected to be correlated with preference and familiarity.
Results are shown in Figure 4B . For happy faces, a positive correlation between emotion and preference was found ( ϭ 0.25, p Ͻ .01), but no correlation between emotion and familiarity was found ( ϭ Ϫ0.06, p Ͼ .4). For sad faces, no correlation between emotion and preference ( ϭ Ϫ0.05) or familiarity ( ϭ 0.07) was found (ps Ͼ .4). The results indicated a direct link between preference and emotion for happy faces and ruled out the possibility that sad faces were rated as less familiar (or less preferred) than neutral faces because extremely sad expressions are much less often experienced. This further confirms that the findings presented in this study should be understood as being outside a context of objective familiarity induced by exposures in the past.
Discussion
We examined whether happy or sad faces are preferred or perceived as more familiar, and whether preference for an emotional face is correlated with the face's familiarity in different types of emotional faces. Several important findings were obtained. First, compared with neutral faces, happy faces were more preferred whereas sad faces were less preferred and less familiar (see Figure 2) . Second, the preference for sad faces was positively correlated with familiarity, but there was no such correlation for happy faces (see Figure 3) . Finally, while both happy and sad faces were correctly perceived for their emotional expressions, a positive correlation between emotional strength and preference was found only for happy faces, but not for sad faces. No correlation between emotional strength and familiarity was found for either happy or sad faces (see Figure 4) . We discussed each of the findings as follows.
First, the results that people prefer happy faces to neutral ones and prefer sad faces less than neutral ones suggest that happy faces are preferred over sad faces. However, preferences for happy and sad faces come about through different underlying mechanisms as revealed by different correlational analyses (see further discussions below). This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Second, that only sad faces-but not happy faces-were perceived as less familiar than neutral faces is inconsistent with previous findings that used memory recognition task and inferred familiarity from false recognition (e.g., Garcia-Marques, Mackie, Claypool, & Garcia-Marques, 2004; Lander & Metcalfe, 2007; Sergerie, Lepage, & Armony, 2007) . For example, GarciaMarques et al. (2004) showed that novel smiling faces were falsely recognized more frequently than novel neutral faces, suggesting that positive facial expression is perceived as more familiar. Sergerie et al. (2007) found that participants tended to respond "old" for sad faces and "new" for happy faces, suggesting that sad faces are perceived as more familiar than happy faces. Several differences in experimental settings may lead to these discrepancies; for example, in the memory recognition task, Garcia-Marques et al. and Sergerie et al. used only one face image per trial, whereas a pair of faces was presented in our study. In addition, they asked participants to memorize and then recognize the faces, whereas we asked participants to directly rate their familiarity. The discrepant results suggest that the memory effect based on the objective accuracy criterion (in their cases) could be different from the subjective feeling of familiarity like the déjà vu experience (in our case). Whereas we do not know yet how exactly they execute different influences, it is easy to imagine different causal paths between objective and subjective measures of memory.
Third, the result of a positive correlation between preference and familiarity for sad faces indicates that the subjective feeling of familiarity-but not repetitive exposure-can contribute to (or at least concur with) preference because all of the faces were presented only once. The reason repeatedly presented objects can induce preference as shown in previous studies (e.g., Bornstein, 1989; Bornstein & D'Agostino, 1992; de Vries, Holland, Chenier, Starr, & Winkielman, 2010; Liao et al., 2011; Park et al., 2010; Zajonc, 1968) could be because of a direct impact of the repetitive exposure itself on preference. In contrast, it could be that the repetitive exposure does not lead to preference directly. Instead, it may be a subjective feeling of familiarity that can be in most cases induced by repetitive exposures that leads to preference. Further studies are required to investigate whether and how the subjective feeling of familiarity and repetitive exposure contribute to preference differently.
Finally, the results that preference for happy faces was not correlated with their familiarity but positively correlated with the strength of happy expressions suggest that the familiaritypreference link may not exist or not have as strong an effect as the emotional manipulation itself, on preference of happy faces. Alternatively, there could be a direct and intrinsic link between happy faces and preference, probably based on the innate approaching tendency toward faces of positive emotions.
Thus, "familiarity breeds fondness," but only for sad faces but not for happy faces. Although sad faces are less preferred, preference for sad faces is correlated with familiarity. This may help to partly explain why tragic dramas and sad songs are popular. It could be that the feeling of familiarity, per se, mediates preference when there is no direct route between emotion and preference as in the case of happy emotion. Alternatively, the familiaritypreference link could be mediated by other factors such as sympathy (Chismar, 1988) and emotion regulation (Gross, 1998) . In any case, such a modulation of familiarity on preference is not found for happy faces. Although happy faces drive preference through a direct route, sad faces drive preference through an indirect causal route, covariant with familiarity. The overall results argue against a common cause for both preference and familiarity, as shown by different effects in different emotional faces. Preference may be affected by different emotions through separate mechanisms. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
